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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )E] Responsive to communication(s) filed on 07 July 2006 . 
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DETAILED ACTION 

1 . In view of the Panel Decision from Pre- Appeal Brief Review, paper 20060725, the 
finality of the rejection of the last office action is withdrawn and prosecution on the merits of this 
application is reopened. 

Election/Restrictions 

2. Claims 8-1 1 and 21-24 are still withdrawn from further consideration pursuant to 37 CFR 
1.142(b), as being drawn to a nonelected species, there being still no allowable generic or linking 
claim. Applicant timely traversed the restriction (election) requirement in the reply filed on 
08/29/2005 and 01/19/2006. 

Claim Rejections - 35 USC §103 
The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3. Claims 1-7, 12-20, and 25-30 are rejected under 35 U.S.C. §103(a) as being unpatentable 
over Chan U.S. Patent Application Publication 20030005214 (the '214 reference, cited in a 
previous office action) in view of Sung et al. U.S. Patent Application Publication 20020130356 
(the '356 reference). 

Chan in the '214 reference discloses a semiconductor memory device in the background 
art comprising a nonvolatile memory section and a volatile memory section, but fails to teach 
limitations as claimed for a nonvolatile memory cell for the nonvolatile memory section. 
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Referring to claim 1, the '2 14 reference discloses a semiconductor memory device 
comprising: 

a nonvolatile memory section (the Flash memory section of the Flash/SRAM package, 
paragraphs [0004] to [0006], particularly paragraph [0006]); and 

a volatile memory section (the SRAM memory section of the Flash/SRAM package, 
paragraphs [0004] to [0006], particularly paragraph [0006]), wherein 

the nonvolatile memory section includes a nonvolatile memory cell. 

However, the '214 reference does not teach that the nonvolatile memory cell includes 
charge storage areas on both side of a gate electrode of the cell Specifically, the reference does 
not teach the nonvolatile memory cell as having a single gate electrode formed on a 
semiconductor layer via a gate insulating film, a channel region disposed under the single gate 
electrode, diffusion regions disposed on both sides of the channel region and having a conductive 
type opposite to that of the channel region, and memory functional units formed on both sides of 
the single gate electrode and having a function for retaining charges. 

Sung in the '356 reference, in disclosing a semiconductor memory device, teaches in 
Figs, la- If and respective portions of the specification a nonvolatile memory cell including 
charge storage areas ("polysilicon sidewalls" 15,15, Figs, la-lf, paragraphs [0018] and [0010]) 
on both side of a single gate electrode (generally indicated at that portion of polysilicon word 
line/control gate 19 that occupies the void 17, paragraph [0019]) of the cell so as to provide a 
semiconductor device with higher memory density (paragraph [0006]). Specifically, Sung 
teaches a nonvolatile memory cell having a gate electrode formed on a semiconductor layer (10) 
via a gate insulating film (1 1), a channel region (no number) disposed under the gate electrode, 
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diffusion regions (14,14, Fig. le) disposed on both sides of the channel region and having a 
conductive type (n, by phosphor ion implantation, paragraph [0018]) opposite to that (p) of the 
channel region, and memory functional units (15,15) formed on both sides of the gate electrode 
and having a function for retaining charges (paragraphs [0018] and [0010]) so as to provide a 
semiconductor device with higher memory density (paragraph [0006]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form a prior art semiconductor memory device, such as one disclosed by 
the '214 reference, such that a nonvolatile memory cell of the nonvolatile memory section 
includes charge storage areas on both side of a single gate of the cell. One would have been 
motivated to make such a change in view of the teachings in Sung that such a change results in a 
semiconductor device with higher memory density, as detailed above. 

Referring to claim 12, the '214 reference discloses a semiconductor device comprising: 

a semiconductor memory device that comprises: 

a nonvolatile memory section (the Flash memory section of the Flash/SRAM package, 
paragraphs [0004] to [0006], particularly paragraph [0006]); 

a volatile memory section (the SRAM memory section of the Flash/SRAM package, 
paragraphs [0004] to [0006], particularly paragraph [0006]), wherein 

the nonvolatile memory section includes a nonvolatile memory cell; and 

a logical operation section (such as section 22, Fig. 2, or section 24, Fig. 4) for 
performing operation processing on the basis of information stored in the semiconductor memory 
device. 
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However, the reference does not teach that the nonvolatile memory cell includes charge 
storage areas on both side of a gate electrode of the cell Specifically, the reference does not 
teach that the nonvolatile memory cell having a single gate electrode formed on a semiconductor 
layer via a gate insulating film, a channel region disposed under the single gate electrode, 
diffusion regions disposed on both sides of the channel region and having a conductive type 
opposite to that of the channel region, and memory functional units formed on both sides of the 
single gate electrode and having a function for retaining charges. 

Sung in the '356 reference, in disclosing a semiconductor memory device, teaches in 
Figs, la- If and respective portions of the specification a nonvolatile memory cell including 
charge storage areas ("polysilicon sidewalls" 15,15, Figs, la-lf, paragraphs [0018] and [0010]) 
on both side of a single gate electrode (generally indicated at that portion of polysilicon word 
line/control gate 19 that occupies the void 17, paragraph [0019]) of the cell so as to provide a 
semiconductor device with higher memory density (paragraph [0006]). Specifically, Sung 
teaches a nonvolatile memory cell having a gate electrode formed on a semiconductor layer (10) 
via a gate insulating film (1 1), a channel region (no number) disposed under the gate electrode, 
diffusion regions (14,14, Fig. le) disposed on both sides of the channel region and having a 
conductive type (n, by phosphor ion implantation, paragraph [0018]) opposite to that (p) of the 
channel region, and memory functional units (15,15) formed on both sides of the gate electrode 
and having a function for retaining charges (paragraphs [0018] and [0010]) so as to provide a 
semiconductor device with higher memory density (paragraph [0006]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form a prior art semiconductor memory device, such as one disclosed by 



Application/Control Number: 1 0/826,6 1 2 Page 6 

Art Unit: 2818 

the '214 reference, such that a nonvolatile memory cell of the nonvolatile memory section 
includes charge storage areas on both side of a single gate of the cell. One would have been 
motivated to make such a change in view of the teachings in Sung that such a change results in a 
semiconductor device with higher memory density, as detailed above. 

Referring to claims 13 and 14, similarly as detailed above for claims 1 and 12, the '214 
reference discloses s portable electronic apparatus (paragraph [0008], the first few lines 
particularly) as claimed and Sung teaches the advantage of the nonvolatile memory cell 
including charge storage areas on both side of a single gate of the cell. 

Referring to claims 2 and 15, the '214 reference further discloses that the volatile 
memory section includes an SRAM, as noted above. 

Referring to claims 3 and 16, the '214 reference further discloses that the nonvolatile 
memory cell and the volatile memory cell (a memory cell of the SRAM portion) are formed on a 
single chip ("same package module", paragraph [0006], "chip" is interpreted broadly), as noted 
above. 

Referring to claims 6 and 19, the '214 reference further discloses, as noted above, that: 
a first chip forming the nonvolatile memory section; 
a second chip forming the volatile memory section; and 

a single package containing therein the first chip and the second chip (paragraph [0006]). 
Referring to claims 4 and 17, the '214 reference further discloses that the volatile 
memory section (as is known in the art) could include a DRAM (paragraph [0004]). 
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Referring to claims 5 and 18, although both the references do not disclose a refreshing 
operation means for refreshing the DRAM, a refreshing operation means for refreshing the 
DRAM is required for the DRAM to function, as is known in the DRAM art. 

Referring to claims 7 and 20, the '356 reference further teaches that at least a part of the 
memory functional units (15,15, Fig. If) overlaps with a part of the diffusion region (14). 

Referring to claims 25-28, although both the references do not disclose in details a 
structure of a memory cell of the volatile memory section (the SRAM part of the Flash/SRAM 
package), it is known that a SRAM cell at the time the invention was made comprises a transistor 
having a gate electrode, a gate insulating film, a channel region disposed under the gate electrode 
and diffusion regions (also known as source/drain regions) disposed on both sides of the channel 
region. In other words, at the time the invention was made, it is reasonable then to conclude that 
said volatile memory section, which comprised a transistor, had substantially the same structure 
as the nonvolatile memory section, which also comprised a transistor as detailed above, as 
recited in the claims. 

However, both the references do not disclose that said volatile memory section has 
additional extension regions (otherwise known as lightly doped drain regions - or LDD - and in 
reference to claims 27-28) adjacent to the diffusion regions (also known as source/drain regions) 
on both sides of the channel region. 

Nevertheless, because Applicant has not disclosed in the specification as to any 
advantage for adding the additional extension regions, said adding of the additional extension 
regions to the diffusion regions are considered obvious design choices and would be either 
known or obvious to one of ordinary skill in the art at the time the invention was made. 
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Referring to claims 29-30, the '356 reference further discloses that each memory 
functional unit (generally indicated at 15) is an insulator film (such as a portion of silicon oxide 
1 1 and/or a portion of ONO 18) having therein a conductor film or a semiconductor layer 
(polysilicon 15), satisfying the requirement that wherein each memory functional unit is a film 
having a function of accumulating or trapping charges or a function of holding a charge 
polarized state, which is an insulator film including a silicon nitride film; an insulator film 
having therein a conductor film or a semiconductor layer; an insulator film having therein one or 
more dots made of a conductor or a semiconductor; or a single layer or a lamination layer of an 
insulator film including a ferroelectric film in which internal charges are polarized by an electric 
field and its state is held. 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tu-Tu Ho whose telephone number is (571) 272-1778. The 
examiner can normally be reached on 7:30 am - 6:00 pm, Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571) 272-1835. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Tu-Tu Ho 
August 12, 2006 



